Structure-Driven Developments of 26S Proteasome Inhibitors.
The 26S proteasome is a 2.5-MDa complex, and it operates at the executive end of the ubiquitin-proteasome pathway. It is a proven target for therapeutic agents for the treatment of some cancers and autoimmune diseases, and moreover, it has potential as a target of antibacterial agents. Most inhibitors, including all molecules approved for clinical use, target the 20S proteolytic core complex; its structure was determined two decades ago. Hitherto, efforts to develop inhibitors targeting the 19S regulatory particle subunits have been less successful. This is, in part, because the molecular architecture of this subcomplex has been, until recently, poorly understood, and high-resolution structures have been available only for a few subunits. In this review, we describe, from a structural perspective, the development of inhibitory molecules that target both the 20S and 19S subunits of the proteasome. We highlight the recent progress achieved in structure-based drug-discovery approaches, and we discuss the prospects for further improvement.